308/2E
Nov 1, 2005

o

National Organic Standards Board

c/o Mark Bradley, Associate Deputy Administrator
USDA/AMS/TMP/NOP, Room 4008-So.

1400 Independence Avenue, SW

Washington, DC 20250-0020

Dow AgroSciences

PETITION FOR THE LISTING OF PELARGONIC ACID AND RELATED C6-C12 FATTY ACIDS
ON THE USDA NATIONAL LIST OF ALLOWED AND PROHIBITED SUBSTANCES

The Organic Foods Production Act of 1990, as amended, established a National List of Allowed and
Prohibited Substances (National List) which identifies the synthetic substances that may be used, and the
nonsynthetic substances that cannot be used, in organic production and handling operations. The act also
provides a mechanism to petition the National /Organic Standards Board to evaluate a substance for
inclusion on or removal from the National List. With this petition, Dow AgroSciences requests review of
a naturally occurring fatty acid ~ Pelargonic Acid and Related C6-C12 Fatty Acids for consideration as, if
appropriate, listing on the Proposed National List of Organic Substances for inclusion on:

1. The list of allowed substances for use in organic crop production.

Pelargonic Acid and Related C6-C12 Fatty Acids is a naturally occurring fatty acid which can be found at
appreciable concentrations in a variety of plant and animal food and non-food products. Listing of
pelargonic acid on the national list will facilitate new weed management options for organic agriculture
and support subsequent assessments of end-use formulations by appropriate state organizations. Only
end-use formulations that contain previously certified organic components or EPA list-4 inert components
would be submitted to state certification organizations,

Pelargonic Acid and Related C6-C12 Fatty Acids is an EPA registered active ingredient. As such
extensive risk assessments and safety standards have been met, such as toxicological and metabolism
studies, ecological toxicological studies, and environmental fate assessments. Thus Pelargonic acid has
been fully evaluated for use as an herbicide on multiple crops. This natural product has been found by
EPA to have large margins of safety to workers, non-target organisms and the environment, atiributes that
are important for the organic grower.

We appreciate the time and effort that the Department of Agriculture, Agricultural Marketing Services,
invests in the review of petitions for organic status. Please feel free to contact me at my phone number or
e-mail address below if vou have any questions on any aspect of this petition.

Shert Sibley
Regulatory Specialist
Diow AgroSciences LLC
Phone: 317-337-5463

Fax: 317-337-4649

E-mail: rbsibleyiidow.com
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Petition for the Inclusion of Pelargonic Acid and Related C6-C12 Fatty Acids on the
National Oreanic Standards Board List of Approved Orpganic Substances.

With this petition, Dow AgroSciences LLC is requesting the evaluation of Pelargonic Acid and
Related C6-C12 Fatty Acids for inclusion on:

1. The list of allowed substances for use in organic crop production.
The following information addresses the Department of Agriculture, Agricultural Marketing

Services Notice of Guidelines and Call for National List Petitions as discussed in the July 13,
2000 Federal Register Notification (Volume 65, 43259 —43261).

Pelargonic Acid and Related C6-C12 Fatty Acids for Weed Management

1. The common name for the substance:

Pelargonic Acid and Related C6-C12 Fatty Acids is a common fatty acid naturally present in
many plants. Pelargonic Acid was first found in several essential oils including those of rose,
geranium, hops and French lavender.

Taking its common name from the geranium family, pelargonium the 9 carbon molecule is
also known by its IUPAC name of nonanoic acid. Pelargonic Acid and Related C6-C12
Fatty Acids is the active ingredient in Scythe® herbicide.

ISO common name Pelargonic Acid CAS # 112-05-0

Chemical name
HIPAC name nonanoic acid

Chemical Abstract name:
Chemical Structure: CHs (CHy)y COOH

Synonyms Scythe, Herbicidal acid

2. The manufacturer’s name, address and telephone number.

Dow AgroSciences LLC
9330 Zionsville Road
Indianapolis, IN 46268

Contact: Robert Sibley
Phone: (317) 337-5463
Fax: (317)337-4649

F-mail rbeiblevidow. com
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3.

The intended or corrent use of the substance:

It is the intent of this petition fo register for use in organic food and feed production as

an herbicide,

Pelargonic Acid and Related C6-C12 Fatty Acids is currently registered with the EPA for use
as an herbicide (EPA reg# 62719-529). Itis a carboxylic acid that is naturally derived from
oleic acid that originates from a number of natural fats and oils including animal and plant
oils and fats.

Pelargonic acid has been in public use since the 1930’s mainly in industrial uses like flavors
and perfumes, lubricants, plasticizers, and coatings,. Pelargonic acid is also used in
processing fruits and vegetables and as a flavoring and sterilizing agent. Additionally, the
product is used in solution as a peeling solution for fresh fruits and vegetables (21 CFR part
173.315).

Pelargonic acid has also been registered as a blossom thinner (EPA # 53219-11) however, the
registration is not current for this use.

A Hst of the crop, livestock or handling activities for which the subsfance will be used.
If used for crops or livestock, the substance's rate and method of application must be
described. If used for handling (including processing), the substance’s mode-of-action
must be described.

Pelargonic acid, the active ingredient in Scythe herbicide is a contact, non-selective, broad
spectrum, foliar-applied herbicide product that can be used to control weeds before planting
and prior to harvesting, to burn-down weeds, to facilitate harvest, as a harvest aid or
desiccant to root and tuber vegetables, on bulb vegetables or cotton, and it has previously
been used for blossom thinning in fruit trees like apples and pears. Pelargonic acid is
currently approved for use on root, tuber and perennial vegetables that include, bulb
vegetables, leafy vegetables, cole or Brassica crops, legume vegetables, fruiting vegetables,
cucurbits and melons, citrus, pome fruits, stone fruits, small fruits, berries, grapes, nuts,
tropical fruits, field crops and cereal grains, forages and pasture grasses, herbs and spices,
cocoa, coffee, hops, and tea. Other uses include tobacco, jojoba, turf, flowers, bedding and
landscape plants, trees and shrubs, greenhouse and indoor use, non-crop, industrial, and
public areas such as schools, golf courses, and campgrounds, structures, buildings, and
walkways, dry aquatic sites, dry drainage systems and around aquatic sites.

This request is for Pelargonic Acid Technical, the isolated active principal derived from oleic
acid, It is understood that only end-use formulations that contain certified organic
components or EPA list-4 inert components will be considered for organic crop production.




Pelargonic acid based products were first registered in February 1997 as a stand alone
herbicide. In the short time it has been on the market as Scythe Pelargonic acid’s quick burn-
down with no residual effect has created many specialty applications from nursery weed
control, to blossom thinning in apples and pears, to marking lines on grass tennis courts.

As an herbicide the product is applied at rates between 3 to 10% solution and delivered in 75
to 200 gallons per acre through boom, hand-held or high volume cquipment.

For control of annual weeds, mosses and cryptograms use a 3 to 5% solution, Use the lower
rate in the rate for young, succulent and actively growing weeds and the higher rate for
weeds greater than six inches height or in the flowering stage. Use higher rate for control of
mosses, lichens and other cryptograms on structures and surfaces.

For burn-down of perennial herbaceous plants, weeds in a later stage of growth and control
of sucker growth use a 5 to 7% solution. Use the highest rate for perennial weeds at or
beyond the flowering stage or when the plants have “hardened”.

For maximum vegetative burn-down, edging or foliar trimming use a 7-10% solution.

As a blossom thinner the product was applied at a rate of 2-2.5 pints per 100 gallons of spray
solution in an airblast spray system using 200-400 gallons per acre. Rates went as low as 0.5
pint to as high as 4 pints if previous experience indicated that they were safe and effective at
a particular site or on a particular variety.

Pelargonic Acid as an active ingredient in herbicides is exempt from tolerances under 40CFR

Section 180.1159 established in May 1997 by the U.S. EPA on most crop plants and crop

plant groups, including a wide range of minor and specialty crops under 40 CFR 180.1159(b)

provided that:

» Applications are not made directly to the food commodity except when used as a harvest
aid or desiccant to: any root and tuber vegetable, bulb vegetable or cotton.

 When Pelargonic acid is used as a harvest aid or desiccant, applications must be made no
later than 24 hours prior to harvest.

Additionally, tolerances exist for blossom thinning under 40 CFR 180.1159(a).

Pelargonic acid is cleared by the FDA as a flavoring agent in food for human consumption
(21CFR 172.515), as an adjuvant, production aid and sanitizer to be used in contact with food
{21 CFR 178.1010 (b)), and in washing or to assist in lye peeling of fresh fruits and
vegetables (up to 1%) (21 CFR 173.315).

The source of the substance and a detailed description of its manufacturing or
processing procedures from the basic component(s) to the final product.

Pelargonic Acid (Aegnigue FAC 9) Manufacturing Process:




Figure 1. Pelargonic Acid Technical Manufacturing Process (Appendix A)

Pelargonic acid is produced by ozonolysis of oleic acid into two molecules, azelaic acid {C9
dicarboxylic acid) and Pelargonic acid {C9 carboxylic acid). The Pelargonic acid is
separated from the azelaic acid by distillation and then purified by fractional distillation. The
technical profile of this product is shown in table 2. The oleic acid is produced by high
pressure/high temperature hydrolysis of natural fats and oils that originate from a number of
sources including animal and plant oils and fats. Ozone is produced by an electrical
discharge in air or oxygen. The processes used in this Ozone molecular separation generate
very little waste as the different streams (Pelargonic and Azelaic acids) are recovered and
used in a number of applications.

The key elements for considering Pelargonic acid as organic are:

Produced from natural fats and oils, i.e., not petroleum based.
The natural product, ozone is used as the oxidizing agent, ozone is produced by an
electrical discharge in air,

e Waste streams are incorporated into other products.

Figure 2. Technical Data Sheet for Pelargonic Acid (Agnique FAC 9) from Cognis

Corporation.
Composition
€9 Pelargonic Acid

Technical Data

Item Value Method
Appearance Clear liquid at 15°C
Water Content Max. 0.2% AOCS Tb 2-64
Flash Point 140°C ASTM D 92
Boiling Range: 230-237°C (760 mm Hg) ASTM D 1078
Acid Value 345-355 AOCS Te 2a-64
Ash Content Ca. 25 ppm ASTM D 482
Color {Trans 440/550 nm) 90-100/906-100 AQCS Ce 13a-30
Titer 8-11°C Cognis 622.01

Pelargonic acid

90-160%

Q-C 3407.0

Additional Technical Data

Item Value Method
C6 (acid) <1% Cognis 622.01
C7 (acid) 1% Cognis 622.01
C8 {acid) 4% Cognis 622.01
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7.

(9 (acid) 93% Cognis 622.01

L ]

(ther acids 2% Cognis 622.01

Recause the active substance is derived from natural sources, Pelargonic acid contains
several related C6-C12 fatty acids, which cannot easily be separated totally from the main
substance Pelargonic acid. The purity of the active substance can be expressed as shown in
the table above (figure 2).

A summary of any available previous reviews by state or private certification programs
or other organizations of the petitioned substance.

History of Organic Pelargonic Acid Actions

| Agency/Date | Review Action
NOSB Introduction and initial Despite support for Pelargonic acid, the
September review of Pelargonic acid | NOSB felt it was premature to vote on
18-20, 1996 technical its acceptance since it was their first

introduction to the material and decided
to table the decision until each board
member received the appropriate
background information. No further
request or follow up was made by the
registrant, Mycogen Corp.. In 1998
Mycogen Corp. was wholly purchased
by Dow AgroSciences LLC. Asa
result of the purchase follow up on the
development of a number of products
like Scythe has been delayed.

Information regarding EPA, FDA, and State regulatory authority registrations,
including registration numbers.

This petition requests the listing of Pelargonic Acid and Related Fatty acids (C6-C12) on the
USDA National List of Allowed or Prohibited Substances.

Pelargonic Acid is registered as an active ingredientin a number of end-use products; those
products and EPA Registration Numbers are listed in the table below. Organic certification
for those formulations containing only organic components and EPA list 4 inerts will be
requested through certifying agencies such as OM RI. Development of specific organic
formulations will be facilitated by the listing of Pelargonic Acid Technical.
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West Agro Ackd Sanitizer

Name EPA Registration Number
Scythe Herbicide 62719-529
Sharpshooter ( cancelled) 53219.5
Thinex {cancelied) 33219-11
Scythe L Herbicide 62719-342
AT Weed & Grass Killer Concentrate (transferred) 70108-1
AT Weed & Grass Killer Concenirate 40849-70
AT Weed & Orass Killer RTU {transferred) 70108-2
AT Weed & Grass Killer RTU 40849-T1
Fconosan Acid Sanitizer 4959-41
Mandate Plus 1677-194
4956.472

8. The Chemical Abstract Service (CAS) number,

Pelargonic Acid CAS No.112-05-0

The substance's physical properties and chemical mode-of-action including

Pelargonic acid’s herbicidal activity is by direct contact. It is absorbed only into green tissue
through the cuticle and does not move systemically in the plant or penetrate woody tissue.

Pelargonic acid causes the dissolution of plant cell membranes and results in rapid cell death
of green plant tissue. Bleaching of chloroplast and general ion leakage are apparent within
minutes of application. It appears that the primary effect of Pelargonic acid is to cause a
sudden drop in intra-cellular pH. This leads to declining cellular function, degradation of

membranes, desiccation, and ultimately cell death (1).

e Pelargonic acid exerts its action as the parent herbicide without metabolic activation or

degradation.

» Pelargonic acid is degraded in the environment by microbial means causing it to quickly

loose its herbicidal activity.

# Pelargonic acid has no soil activity and is rapidly degraded in soil (tos = 2 day)

production;

Pelargonic acid-based products may be tank-mixed with other herbicidal and adjuvant

(a) Chemical interactions with other substances, especially substances used in organic

products and fertilizers. See Svythe label in (Appendix B)

{b) Toxicity and environmental persistence:

Pelargonic Acid and Related C6-C12 Faity Acids have been shown to be practically non-

toxic have very low toxicity to birds, fish, aquati

¢ invertebrates and bees. Pelargonic acid is

rapidly degraded by microbes in all environmental matrices (g5 = 2 day); this characteristic
makes it an excellent fit as an active ingredient in and around sensitive sites.

Wildlife Toxicity Testing Summary for Pelargonic Acid
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Avian Dietary L.Cs0 (Mallard Duck): > 5620 ppm (Highest Dose Tested)

Avian Dietary LC5¢ (Bobwhite Quail): > 5620 ppm {Highest Dose Tested)
Aquatic Toxicity LC5¢ (Bluegill): >105 mg ai/L. (Highest Dose Tested)
Agquatic Toxicity LC30 (Trout): >91 mg ai/l,

Agquatic Toxicity EC5¢ (Daphnia): >96 mg ai/lL

Acute Contact Toxicity LDsg (Honey Bees): >25 pg ai/bee (Highest Dose Tested)

Organic agriculture embraces methods that minimize impact on the ecological balance of
natural systems. Environmental burden from weed control products are reduced when
biologically active compounds break down rapidly after application and, thus, do not have an
opportunity to accumulate in unintended environmental compartments such as groundwater
or living organisms such as fish. Pelargonic acid fully meets this standard. It is sorbed by
soil particles, degrades quickly(tes = 2 day), is minimally soluble in water and is therefore
essentially immobile in the environment.

One of the most important attributes of Pelargonic acid is its rapid de gradation through beta
oxidation to acetyl-coA. Acetyl-coA is utilized in the citric acid cycle producing energy,
carbon dioxide and water.

Studies also conclude that Pelargonic acid is found to occur naturally in low concentrations
in peat soils (2). These studies also show that the degradation of Pelargonic acid applied to
soil occurs very rapidly (within a period of 2 days) by microbial means, not through
hydrolysis or photolysis (3,4). Degradation of Pelargonic acid occurs under aerobic
conditions with beta-oxidation being the principal pathway of metabolism. In addition, it has
been demonstrated that the fatty acids can bind to the soil preventing leaching into water (4.
“Effects of leaching, adsorption and desorption by Pelargonic acid in a soil environment
would be very minimal due to strong acid-soil particle interaction and acid binding to the
upper portion of the soil. (5).”

(¢) Environmental impacts from its use or manufacture;
Pelargonic acid production is not synthetic nor are its byproducts. Pelargonic acid originates
from a number of animal and plant cils and fats namely, beef tallow, sunflower, safflower
and canola oils. These oils when heated and placed under pressure render oleic and other
fatty acids. Oleic acid is isolated and split into Pelargonic acid and azelaic acid through the
use of ozone generated by discharging electricity in the presence of oxygen. Production
through ozonation is a natural process. The Pelargonic acid technical manufacturing process
is described in detail in section 3.

The by-product of the manufacture of Pelargonic acid is Azelaic acid. The by-product from
the breakdown of Pelargonic acid following a spray application is carbon dioxide and water.

Azelaic acid, a by-product from the manufacture of Pelargonic acid, is a simple molecule
(HOOC(CH2)7COOH, (CAS Number 123-99-9), also known as 1,.9-Nonanedioic acid.)
Azelaic acid is found in some whole grains and in trace amounts in human bodies. Although
it is an acid, it is a weak acid - similar to vinegar. The primary use of Azelaic acid is in
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medicine as Azelex ® distributed by Allergan, which is a cream base containing azelaic acid
as 20% of its weight. It works in part by stopping the growth of skin bacteria that can help
cause acne. It is also being used to combat hair loss as a hair growth stimulant.

Pelargonic acid’s low potential for environmental impact is discussed further in Section 9(b}
under Toxicity and Environmental Persistence.

(d) Effects on human health;

Seythe herbicide has many attributes that are desirable in terms of human/mammalian safety.
The following discussion covers the three routes of potential human exposure to Scythe:
ingestion, inhalation, and dermal contact/absorption.

Ingestion

The metabolism of naturally occurring fatty acids, such as Pelargonic Acid and Related C6-
C12 Fatty Acids, in human digestion systems is very well characterized in the scientific
literature. Fatty acid molecules are subject to very well known metabolic pathways in both
eukaryotes and prokaryotes, such as the B-oxidation of fats which reduces fatty acids of
many chain lengths by the sequential removal of two-carbon units as acetyl-CoA (6). Fatty
acids, including Pelargonic Acid and Related C6-C12 Fatty Acids, are digested in
mammalian systems through these normal metabolic pathways. Free fatty acids are kept in
relatively low concentration in the body fluids and are bound to serum albumin while being
transported in the blood. Considerable amounts of free fatty acids are transported from
adipose tissue for metabolism in brain, muscle, and kidney.

Pelargonic Acid and Related C6-C12 Fatty Acids, when they are absorbed from the
gastrointestinal tract into the blood, would not be treated differently from the free fatty acids
released from adipose tissue. A study by Odle et al. (7) concluded that the metabolism of
medium and long chain fatty acids by isolated hepatocytes of piglets has shown that the cells
oxidized pelargonate (C9:0) to carbon dioxide and acid soluble products faster than the even-
chained fatty acids of octanoate (C8) and oleate (C18).

To support the product registration of Scythe Herbicide, Mycogen conducted acute oral
toxicity studies on both the formulation and the technical active ingredient Pelargonic Acid
and Related C6-C12 Fatty Acids. The Acute Oral toxicity study conducted on Scythe
Herbicide resulted in a LD50 of > 5,000 mg/kg, placing the product into EPA Toxicity
Category IV (lowest level of toxicity). The acute data conducted on Pelargonic acid also
resulted in a LD50 of > 5,000 mg/kg (the highest concentration tested for active and end use
product).

Pelargonic acid naturally occurs in grapes, cheese and milk at levels from 10 PPM to 400
PPM. Some literature references (8, 9, 10, 11) cite its natural occurrence in soybean (trace
levels), oranges (130 PPM), beans (trace levels), tobacco (0.27 PPM) and potatoes (1.18
PPM).
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Due to the natural occurrence of Pelargonic Acid and Related C6-C12 Fatty Acids in certain
foods, and the low toxicity demonstrated in the acute studies, EPA reviewed this fatty acid as
a natural product.

Inhalation

The Acute Inhalation toxicity values for Scythe Herbicide and Pelargonic Acid and Related
(6-C12 Fatty Acids confirm that the product is minimally toxic to humans through
inhalation exposure. The result for Pelargonic acid is >1.244 mg/L, placing the 1.C50 for
active ingredient into Toxicity Category III. The result for Scythe (MYX 6121) 15> 5.29

mg/L, placing the LCS0 for the product into EPA Toxicity Category v. .

Dermal Contact/Absorpiion

The Acute Dermal LD50 is > 2,000 mg/kg, (the highest concentration tested) placing Scythe
in EPA Toxicity Category III (low toxicity). The dermal irritation study concluded that
Scythe is moderately irritating to the skin, but any adverse effects are reversible. Scythe is
categorized by EPA as Toxicity Category Il for dermal irritation. Finally, Scythe isnota
dermal sensitizer as demonstrated in the dermal sensitization study.

Dermal exposure from handling and applying Scythe Herbicide should be mitigated by
wearing the required Personal Protective Equipment (PP F) listed on the product label. The
PPE includes: long-sleeved shirt and long pants, chemical resistant-gloves such as barrier
laminate, nitrile rubber, or neoprene rubber, shoes plus socks and protective eyewear.
Contact of Scythe Herbicide to the skin through penetration of clothing will produce
moderate irritation effects noticeable to the worker. Washing with soap and water should
remedy the irritation effects.

The studies below show that Pelargonic acid is severely irritating in dermal and eye tests (as
expected for an organic acid) it must be noted that Scythe is a product which is mild and safe
for applicators and for consumers of treated crops. The results of toxicological testing with
Pelargonic Acid and Related C6-C12 Fatty Acids and formulated Scythe are listed below:

Studies Conducted on Technical Chemical = Pelargonic Acid
Acute Toxicity

Acute Oral LDsg (Rat): >5000 mg/kg (Highest Dose Tested)
Acute Dermal LDsg (Rat): >2000 mg/kg (Highest Dose Tested)
Acute Inhalation LCsg (Rat): >1.244 mg/L

Dermal Irritation (Rabbit): Severely Irritating

Eye Irritation (Rabbit): Severely Irritating

Skin Sensitization (Guinea Pig) Not sensitizing

Subchronic Toxicity - Range Finding for a 90-Day Rat Oral Toxieity (Diet):
NOAEL = 1,834 mg/kg/day (20,000 ppm) tested for period of two weeks (highest dose
tested).
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Chronie Toxicity - Chronic Mouse Dermal Toxicity Study (Mice):
NOAEL = 50 mg dosed twice-weekly for 80 weeks. No signs of toxicity were observed in
treated mice. No evidence of severe dermal or systemic toxicity was observed.

Teratogenicity - Teratology Screen in Rats:
NOEL = 1,500 mg/kg/day (highest dose tested).

Mutagenicity

Salmonella’/Mammalian-Microsome Plate Incorporation Mutagenicity Assay (Ames Test):
Negative

Chromosomal Aberrations (CHO Cells): Negative

Unscheduled DNA Synthesis (Rat Primary Hepatocytes): Negative

Mouse Lymphoma Forward Mutation Assay: Negative without metabolic activation

In Vivo Mouse Micronucleus Assay: Negative

Salmonella/Mammalian-Microsome Reverse Mutation Assay: Negative

Studies on Scythe end-use Product Formulation

Acute Toxicity

Acute Oral LDsg (Rat): >5000 mg/kg (Highest Dose Tested)
Acute Dermal LDsg (Rat): >2000 mg/kg (Highest Dose Tested)
Acute Inhalation LCsg {Rat): >5.29 mg/L

Dermal Irritation (Rat): Moderately Irritating

Eye Irritation {Rabbit): Severely Irritating

Skin Sensitization (Guinea Pig): Not sensitizing

Toxicity tests are used to set worker safety standards. Rapid degradation in field and low
mammalian toxicity translates to higher safety standards for the end—usm For agricultural
uses that fall under the Worker Protection Standard (WPS), all formulations of Scythe
(Pelargonic Acid —active ingredient) are labeled with the most current WPS worker
protective equipment and re-entry interval recommended by EPA.

{e) Effects on soil organisms, crops, or livestock.

Laboratory studies performed indicate Pelargonic acid is rapidly and quantitatively degraded
in the soil environment to existing background levels by microorganisms within a period of
two days. These microorganisms and other flora and fauna use ?elarﬂomc acid as a fatty acid
source of nutrients and therefore Pelargonic acid and the formulation Scythe would present
minimal toxicity to non-target organisms.
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10.

11.

Pelargonic acid’s low potential for environmental impact is discussed further in Section 9(b)
under Toxicity and Environmental Persistence

Pelargonic acid has been detected to naturally occur in a variety of foods. In mammalian
systems, fatty acids like Pelargonic acid are subject to B-oxidation which reduces the
compound of many chain lengths by the sequential removal of two carbon units as acetyl-
CoA. In addition the product does not pose any additional risk, since the inert ingredients
(from EPA list 4) are of low toxicity to humans and wildlife. This is clearly demonstrated by
the toxicology studies conducted on both the active substance and the formulated product.

Pelargonic acid and Scythe is a contact, non-selective, broad spectrum foliar-applied
herbicide. This product will only control actively growing emerged green vegetation and
requires thorough spray coverage of the treated weed . This product is not translocated. It
will burn only those green plant parts that are coated with the spray solution. As such, if an
applicator follows the label and intended uses then adjacent nontarget plants will be
minimally affected. Typically if Pelargonic acid spray drift occurs symptoms will be no
more severe than leaf spotting.

Safety information about the substance.

A Material Safety Data Sheet (MSDS) is attached in Appendix C. Hazardous Substances
Data Bank Report from the National Institute of Health is attached in Appendix E.

Research information about the substance that includes comprehensive substance
research reviews and research bibliographies, including reviews and bibliographies that
present contrasting positions to those presented by the petitioner in supporting the
substance's inclusion on or removal from the National List.

After a search of databases, bibliographies, and online, no specific articles were uncovered
that present contrasting positions on the use of Pelargonic acid as a natural herbicide. Since
its introduction in 1997 several reviews were published on Scythe’s quick burn-down affect
(within a couple of hours) and the synergistic effect, observed when Scythe is tank mixed
with glyphosate as a penetration aid. Pelargonic acid is a natural fatty acid present in some
soils, plants, animals and in food and has resulted in numerous individual studies within and
outside of Dow AgroSciences. Appendix D includes a copy of the literature search
conducted on published information available through March 18, 2005. Please feel free o
request a more focused literature search if needed.

A few specific articles are attached to provide a representation of what is available in the
published literature (Appendix EJ.

i, “Degradation of Fatty Acids in Lawn Soil, * Mozel and Nijolt (unpublished study)

2. “Fate of Capric and Pelargonic Fatty Acids in Soil,” Mozel, Nijholt, and McHarg
{unpublished study)
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12.

Savage, S. and P. Zorner, 1996, Use of Pelargonic Acid as a weed management ool
Abstract, California Weed Sci. Soc.
4. EPA Fact Sheet on Pelargonic acid. Additional information is attached to this fact
sheet on the EPA web site
Sustainable Small-scale Nursery Production Horticulture Systems Guide
netp://attra.ncat.org/atira-pub/PDF/ nursery. pdf pg 12
6. “Strategies for the Use of Natural Products for Weed Management;” Duke, 8. O., et al.,
Journal of Pesticide Science 27: 298-306, 2002.
7. “Review Biopesticides: a review of their action, applications and efficacy;” Copping,
I..G., Menn, . J., Pest Management Science 56: pg. 659, 2000.
8. Hazardous Substances Data Bank (HSDB), a database of the National Library of
Medicine's TOXNET system (hitp://toxnet.nlm.nih.gov) on February 2, 2005,

Lol

Lo

A “Petition Justification Statement”’ which provides justification for the inclusion of
Pelargonic Acid and Related C6-C12 Fatty Acids (the active ingredient in Scythe
Herbicide) on the National List.

Despite the fact that organic farmers employ a variety of methods including flaming, hot
water treatments, solarization, cultivation, mowing, mulching, and cover crops to control
weeds, weed management is still consistently ranked as one of the most important
production problems in organic agriculture(12), Weeds are considered a significant
problem because they decrease crop yields and quality by increasing competition for soil
nutrients, sunlight and water while serving as a friendly harbor for plant diseases and/or
pests.

Pelarconic Acid and Related C6-C12 Fatty Acids compliments cultural and biological
weed management practices.

The inclusion of Pelargonic acid to the National List will provide organic farmers with an
effective tool in the management of weeds in organic crop production. Not all methods
of weed management are practical for every growing condition, therefore it is imperative
that the farmer understand weed biology and ecology of the land being farmed and have
at their disposal a number of methods to control the expected and unexpected weeds that
emerge. For example cultivation is effective in controlling some weeds and occasional
passes through the field have been documented to build soil humus and help in the
release of nutrients. Unfortunately cultivation cannot be used in all occasions. Deep
cultivation may endanger the roots of the crop, expose new weedseed for germination,
and frequent passes may compact the soil. With the current rise in fuel prices the cost of
trips through the field may become prohibitive for certain crops. Ultimately the more
tools the farmer has to address their weed management problems, the better they can find
the most cost effective best fit for their current weed management issue.

Pelargonic acid compliments current organic weed management practices because it
quickly knocks down and eliminates weeds without disrupting the existing soil layer. In
certain situations, methods that kill the weed (like hand hoeing and mechanical
cultivation) but disrupt the soil surface expose new weed seeds in the soil seedbank to



sunlight which in many cases triggers germination and a repeat of the reproductive cycle.
This trend is observed in high input crops like lettuce, grapes, and strawberries where
manual weeding is implemented several times throughout the growing season. Methods
like manual weeding that disrupt the soil surface also increase the chance of soil erosion,
soil compaction, dust particulate pollution, and loss of soil moisture.

Specifically, Pelargonic acid is the active ingredient in a broad spectrum non-selective
herbicide known as Scythe and is particularly effective at higher use rates. [ts activity is
strictly contact foliar in that only directly sprayed portions of the plant are effected.
Pelargonic acid is not translocated, therefore desirable species will not be seriously
effected if a directed application is used. If part of a desired plant is mistakenly sprayed
only the area sprayed will be effected not the whole plant. Pelargonic acid efficacy
requires full coverage of the target weed by the spray solution. There is no activity
through volatilization and little if any effect at low spray volumes. Pelargonic acid will
not damage plant tissues which are significantly woody or which are otherwise protected
from spray contact. For this reason it is safe for application around woody perennial
plants and for intentional suckering as in viticulture management. Also because of this
feature Pelargonic acid is the most effective for the control of seedling weeds and has
only short-term activity against larger plants or perennial species which can regrow from
tubers, rhizomes or other such protected structures. Pelargonic application at high total
spray volumes results in visible effects on most species within hours. Because of the
rapid activity - when Pelargonic acid is in solution — an application is virtually unaffected
by subsequent rain or irrigation in as little as 30 minutes after application. Pelargonic
acid has no soil activity. Therefore it can be used any time prior to emergence of the
desirable species. For this reason Pelargonic acid is well suited for seedbed or site
preparation.

An advantage to Pelargonic acid is that larger-scale weeding can be accomplished with
fewer personnel. This ability will free up personnel for the more delicate hand weeding

jobs within the rows and other more labor intensive tasks.

Pelarconic Acid ig safe for workers and field environments,

Excessive manual weeding may cause repetitive stress injuries increasing workman’s
comp claims and grower liability. In California Cal/OHSA recently (9/23/04) adopted a
regulation that restricts hand weeding. While organic growers are exempt from most of
the regulations it does require organic growers to provide safety equipment and additional
rest time for laborers weeding which will add additional cost to the task. Substituting
Pelargonic Acid for some applications with thermal weed control systems (propane
flaming and hot water) may reduce the risk of operator injury.

Pelargonic Acid and Related C6-C12 Fatty Acids are fatty acids naturally found in many
food crops. Research has shown that Pelargonic acid exists in background levels in
certain soil types and is found throughout the human and animal food supply. Pelargonic
acid was given GRAS status by FEMA (1965) and is approved by the FDA for food use
(21CFR 172.515). A safety level of 20 ppm was approved by The Council of Europe,




{1975) for Pelargonic acid on the list of flavoring substances that may be added to
foodstuffs without hazard to public health.

In summary, Pelargonic Acid is a fatty acid that exists naturally in the environment and
food supply. It is non-toxic to mammals and other non-target organisms with no residual
activity in the field. It does not leach, contaminate or accumulate in the soil or water and
breaks down rapidly in the environment, usually within two days by microbial digestion.
Pelargonic Acid’s broad spectrum and rapid burn-down activity on green tissue will
provide a powerful weed management tool to the organic farmer. Pelargonic acid is
effective on green plant tissue only when it is in liquid form. It has no residual action and
is therefore flexible and safe for many uses within/around the field, pasture, greenhouse,
golf course, and home.

Through contact with organic growers in the field, we find a need for an effective tool to
address weed management issues in organic crop production. Florida organic citrus
growers responded overwhelmingly in a sector survey that weeds were the most difficult
challenge in organic crop production management. Additionally, these growers
expressed that the highest priority research needs to focus on weed management
solutions. (13) Organic growers have also communicated to Dow AgroSciences their
desire for an effective tool that would increase their effectiveness in the management of
weeds (see letters from growers in Section F). Some of their comments are excerpted
below:

o Sergio Casillas of Tanimura and Antle of Salinas, CA who currently manages 1,200
acres of organic vegetables states, “the organic grower at this time has very few options
on herbicides that can be used. There are some acids that can be used, but they are not
very effective. As you can imagine, hand labor is very expensive along with the
lability that goes with it.”

e Berny Borges of Monterey Pacific who manages 200 acres of organic wine grapes
states, “Weed control is the most cost prohibitive part of organic farming... W eed
control using mechanical tools eventually leads to soil compaction form hard pans at
low depths below the grape vines. The hard pans once formed can never be broken up
because of the narrow row spacing between the vines. The only other alternative is
hand hoeing.”

» Ramy Colfer of Mission Organics/ Earthbound Farms who farms over 5,500 acres of
lettuce and leafy organic produce states, “Organic growers presently do not have an
herbicide that is as effective and economical as Scythe. It would be a large
improvement to our weed management program fo be able to use the herbicide...”

« Mike Kennedy of Kennedy Farm Services who manages 4,000 acres of organic
vegetables states, “Weed control on this ground is a serious issue for the growers,
Cinnamon oil is available , but its effectiveness is poor. Flaming is often used , butona
limited basis based on both cost and danger to the applicatiors.”

o James “Pebble” Smith, the grower Rep for Fetzer Wineries states, “we just gave a three
day course to our growers on the challenges of Organic farming and there was a
unanimous belief that the biggest challenge was weeds,....All that was available was
acetic acid and clove oil and they were both expensive, stinky, and not very effective.”
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Base Label

{Logo) Dow AgroSciences

®
Scythe
Herbicide
For control or burndown of a broad spectrum of weeds on contact

Active Ingredients:

PelargonicAcid T ... o B7.0%
Related Fatty Acids (Ce-Crz) oooooo.. 3.0%
Other Ingredients T ..., 40.0%
TOMA] oo 100.0%

tContains 4.2 pounds of pelargonic acid per U.S. gallon.
t Contains petroleum distillates.

The use of this product and select fatty acids alone and/or in combination with
certain herbicides is covered in one or more of the following U.S. Patents:
5008467, 5106410, 4975110, 5096468, 5196044.

Keep Out of Reach of Children

WARNING AVISO

Si usted no entiende la etiqueta, busque a alguien para que se la explique a
usted en detalle. (If you do not understand the label, find someone to explain it

to you in detail.)

Precautionary Statements

Hazards to Humans and Domestic Animals

WARNING

Causes Substantial But Temporary Eye Injury » Causes Skin Irritation Harmful If Tnhaled o
Farmful If Absorbed Through The Skin

Do not get in eves, on skin or on clothing. Avoid breathing spray mist. Wash thoroughly with seap
and water after handling. Remove contaminated clothing and wash clothing before reuse.

Personal Protection Equipment:
Worker Protection Standard (WPS) Uses: Some materials that are chemical-
resistant to this product are listed below. If you want more options, follow the
instructions for category E on an EPA chemical resistance category selection
chart. Applicators and other handlers who handle this pesticide for any use



covered by the Worker Protection Standard (40 CFR Part 170) - in general,

agricultural uses are covered - must wear:

e Coveralls worn over short-sleeved shirt and short pants

e Chemical resistant-gloves such as barrier laminate, nitrile rubber, or neoprene
rubber

e Chemical-resistant footwear plus socks

e Protective eyewear (goggles, face shield or safety glasses)

Discard clothing and other absorbent materials that have been drenched or
heavily contaminated with this product's concentrate. Do not reuse them. Follow
manufacturer's instructions for cleaning/maintaining personal protective
equipment (PPE). If no such instructions for washables, use detergent and hot
water. Keep and wash PPE separately from other laundry.

Non-WPS Uses: Applicators and other handlers who handle this pesticide for

any use NOT covered by the Worker Protection Standard (40 CFR Part 170) - in

general, only agricultural uses are covered - must wear.

e Long-sleeved shirt and long pants

e Chemical resistant-gloves such as barrier laminate, nitrile rubber, or neoprene
rubber

¢ Protective eyewear (goggles, face shield or safety glasses)

User Safety Recommendations:

Users should:

® Wash hands before eating, drinking, chewing gum, using tobacco or using the toilet.

e Remove clothing immediately if pesticide gets inside. Then wash thoroughly and put
on clean clothing.

® Remove PPE immediately after handling this product. Wash the outside of gloves
before removing. As soon as possible, wash thoroughly and change into clean
clothing.

First Aid
If in eyes: Hold eye open and rinse slowly and gently with water for 15-20
minutes. Remove contact lenses, if present, after the first 5 minutes, then
continue rinsing eye. Call a poison control center or doctor for treatment advice.
If on skin or clothing: Take off contaminated clothing. Rinse skin immediately
with plenty of water for 15-20 minutes. Call a poison control center or doctor for
freatment advice.
If inhaled: Move person to fresh air. If person is not breathing, call 911 or an
ambulance, then give artificial respiration, preferably by mouth-to-mouth, if
possible. Call a poison control center or doctor for further treatment advice.
If swallowed: Call a poison control center or doctor immediately for treatment
advice. Do not induce vomiting unless told to do so by a poison control center or
doctor. Do not give anything by mouth to an uncongcious person.




Have the product container or label with you when calling a poison control center
or doctor, or going for freatment. You may also contact 1-800-992-5994 for
emergency medical treatment information.

Note to Physician: Contains petroleum distillates, Vomiting may cause
aspiration pneumonia.

Environmental Hazards
Do not apply directly to water, areas where surface water is present, or to
intertidal areas below the mean high water mark. Do not contaminate water
when disposing of equipment washwaters or rinsate.

Agricultural Use Requirements
Use this product only in accordance with its labeling and with the Worker
Protection Standard, 40 CFR part 170. Refer to label booklet under
"Agricultural Use Requirements” in the Directions for Use section for
information about this standard.

Refer to label booklet for additional Directions for Use including Storage
and Disposal.

Notice: Read the entire label. Use only according to label directions. Before
using this product, read Warranty Disclaimer, Inherent Risks of Use, and
Limitation of Remedies at end of label booklet. If terms are unacceptable,
return at once unopened,

In case of emergency endangering health or the environment involving this

product, call 1-800-992-5884. If you wish to obtain additional product

information, visit our web site at www.dowagro.com.

Agricultural Chemical: Do not ship or store with food, feeds, drugs or clothing.

EPA Reg. No. 62718-529 EPA Est. 00000-XX-00
®Trademark of Dow AgroSciences LLC

Dow AgroSciences LLC ¢ 9330 Zionsville Rd e Indianapolis, IN 46268 U.S.A.

Net Contents ___




|.abel Booklet:

{L.ogo)} Dow AgroSciences

®
Scythe
Herbicide
For control or burndown of a broad spectrum of weeds on contact

Active Ingredients:

Pelargonic Acid T ..o 57.0%
Related Fatty Acids (Cg-Caz) oo 3.0%
Other Ingredients T ..., 40.0%
TOMAL oo 100.0%

T Contains 4.2 pounds of pelargonic acid per U.S. gallon.
1 Contains petroleum distillates.

The use of this product and select fatty acids alone and/or in combination with
certain herbicides is covered in one or more of the following U.S. Patents:
5008467, 5106410, 4975110, 5096468, 5196044.

Keep Out of Reach of Children

WARNING AVISO

Si usted no entiende la etiqueta, busque a alguien para que se la explique a
usted en detalle. (If you do not understand the label, find someone to explain it

to you in detail )

Agricultural Use Requirements
Use this product only in accordance with its labeling and with the Worker
Protection Standard, 40 CFR part 170. Refer to label booklet under
"Agricultural Use Requirements" in the Directions for Use section for
information about this standard.

Refer to inside of this label booklet for additional Directions for Use
inciuding Storage and Disposal.

Notice: Read the entire label. Use only according to label directions. Before
using this product, read Warranty Disclaimer, Inherent Risks of Use, and
Limitation of Remedies at end of label booklet. If terms are unacceptable,
return at once unopened.

in case of emergency endangering health or the environment involving this
product, call 1-800-992-5994. If you wish to obtain additional product
information, visit our web site at www.dowagro.com.



Agricultural Chemical: Do not ship or store with food, feeds, drugs or clothing.

EPA Reg. No. 62719-529 EPA Est. 00000-XX-00

®Trademark of Dow AgroSciences LLC
Dow AgroSciences LLC » 9330 Zionsville Rd Indianapolis, IN 46268 U.S.A.

Net Contents ___



Precautionary Statements

Hazards to Humans and Domestic Animais

WARNING

Causes Substantial But Temperary Eye Injury » Causes Skin Irritation  Harmful if inhaled »
$larmful If Absorbed Through The Skin

Do not get in eyes, on skin or on clothing. Avoid breathing spray mist. Wash thoroughly with soap
and water after handling, Remove contaminated clothing and wash clothing before reuse.

Personal Protection Equipment:

Worker Protection Standard (WPS) Uses: Some materials that are chemical-
resistant to this product are listed below. If you want more options, follow the
instructions for category E on an EPA chemical resistance category selection
chart. Applicators and other handlers who handle this pesticide for any use
covered by the Worker Protection Standard (40 CFR Part 170) - in general,
agricultural uses are covered - must wear:

e Coveralls worn over short-sleeved shirt and short pants

e Chemical resistant-gloves such as barrier laminate, nitrile rubber, or neoprene

rubber
Chemical-resistant footwear plus socks
Protective eyewear (goggles, face shield or safety glasses)

Discard clothing and other absorbent materials that have been drenched or
heavily contaminated with this product's concentrate. Do not reuse them. Follow
manufacturer's instructions for cleaning/maintaining personal protective
equipment (PPE). If no such instructions for washables, use detergent and hot
water. Keep and wash PPE separately from other laundry.

Non-WPS Uses: Applicators and other handlers who handle this pesticide for
any use NOT covered by the Worker Protection Standard (40 CFR Part 170) - in
general, only agricultural uses are covered - must wear.

]
&

Long-sleeved shirt and long pants

Chemical resistant-gloves such as barrier laminate, nitrile rubber, or neoprene
rubber

Protective eyewear (goggles, face shield or safety glasses)

User Safety Recommendations;

Users should:

Wash hands before eating, drinking, chewing gum, using tobacco or using the toilet.
Remove clothing immediately if pesticide gets inside. Then wash thoroughly and put
on clean clothing.

Remove PPE immediately after handling this product. Wash the outside of gloves
before removing. As soon as possible, wash thoroughly and change into clean
clothing.




First Aid
If in eyes: Hold eye open and rinse slowly and gently with water for 15-20
minutes. Remove contact lenses, if present, after the first § minutes, then
continue rinsing eye. Call a poison control center or doctor for treatment advice.
if on skin or clothing: Take off contaminated clothing. Rinse skin immediately
with plenty of water for 15-20 minutes. Call a poison control center or doctor for
treatment advice.
If inhaled: Move person to fresh air. If person is not breathing, call 911 or an
ambulance, then give artificial respiration, preferably by mouth-to-mouth, if
possible. Call a poison control center or doctor for further treatment advice,
If swallowed: Call a poison control center or doctor immediately for treatment
advice. Do not induce vomiting unless told to do so by a poison control center or
doctor. Do not give anything by mouth to an unconscious person.

Have the product container or label with you when calling a poison control center
or doctor, or going for treatment. You may also contact 1-800-992-5994 for
emergency medical treatment information.

Note to Physician: Contains petroleum distillates. Vomiting may cause
aspiration pneumonia.

Environmental Hazards
Do not apply directly to water, areas where surface water is present, or to
intertidal areas below the mean high water mark. Do not contaminate water
when disposing of equipment washwaters or rinsate.

Directions for Use

It is a violation of Federal law to use this product in @ manner inconsistent with its

labeling.
Read all Directions for Use carefully before applying.

Do not apply this product in a way that will contact workers or other persons,
either directly or through drift. Only protected handlers may be in the area during
application. For any requirements specific to your State or Tribe, consult the
state or tribal agency responsible for pesticide regulations.

Agricultural Use Requirements:
Use this product only in accordance with its labeling and with the Worker
Protection Standard, 40 CFR part 170. This Standard contains requirements for
the protection of agricultural workers on farms, forests, nurseries, and
greenhouses, and handlers of agricultural pesticides. It contains requirements
for training, decontamination, notification, and emergency assistance. It also
contains specific instructions and exceptions pertaining to the statements on this




label about personal protection equipment (PPE) and restricted-entry interval.
The requirements in this box only apply to uses of this product that are covered
by the Worker Protection Standard.

Do not enter or allow worker entry into treated areas during the restricted entry
interval (RE! of 12 hours.

PPE required for early enfry to treated areas that is permitted under the Worker
Protection Standard and that involves contact with anything that has been
treated, such as plants, soil, or water, include:

e Coveralls worn over short-sleeved shirt and short panis

e Chemical resistant-gloves such as barrier laminate, nitrile rubber, or neoprene
rubber

Chemical-resistant footwear plus socks

Protective eyewear (goggles, face shield or safety glasses)

Non-Agricultural Use Requirements:
The requirements in this box apply to uses of this product that are NOT within the
scope of the Worker Protection Standard for agricultural pesticides (40 CFR Part
170). The WPS applies when this product is used to produce agricultural plants
on farms, forests, nurseries, or greenhouses. Keep unprotected persons out of
the treated areas until the sprayed area is dry.

Storage and Disposal

Do not contaminate water, food, or feed by storage or disposal.

Pesticide Storage: Keep container tightly sealed when not in use. Store only in
original container in a dry place inaccessible to children and pets.

Pesticide Disposal: Wastes resulting from the use of this product must be
disposed of on site or at an approved waste disposal facility.

Container Disposal: Do not reuse empty container. Triple rinse, then offer for
recycling or reconditioning, or puncture and dispose of in a sanitary landfill or by
incineration, or if allowed by state and local authorities, by burning. If burned,
stay out of smoke.

General Information

Scythe® herbicide is a contact non-selective, broad spectrum, foliar-applied
herbicide. This product will only control actively growing emerged green
vegetation. It provides burndown of both annual and perennial broadleaf and
grass weeds, as well as most mosses and other cryptogams. The degree of
burndown and the longevity of control is less when the plants are inactive,
mature, or biennial/perennial types. This product is not translocated. It will burn
only those plant parts that are coated with spray solution.




This product is a non-volatile, emulsifiable concentrate. 1t can be applied through
most standard or field type sprayers after dilution and mixing with water in
accordance with label instructions. For best results, uniform and complete
coverage of target plants is required.

Visible effects on most weeds occur within hours. This product does not damage
mature, non-green, woody parts of plants, Cool weather following treatment
slows the activity of this product and delays or reduces visual effects.

This product provides no residual weed control. Repeat treatments will be
necessary for new plants emerging from seed or regrowth of treated vegetation.
Should residual control be desired, use a product labeled for the use situation.

Mixing and Application Instructions

Apply spray solutions in properly maintained and calibrated equipment capable of
delivering desired volumes. Avoid spraying or allowing drift to desirable plants. Always

clean tank, pump, and line thoroughly with water after use.

Do not apply this product through any type of irrigation system.

Do not apply this product aerially.

Adjust spray droplet size to minimize drift and allow application to the intended
exposure area only.

Mixing
This product mixes readily with water. To prepare the spray mixture, fill the mix
or spray tank with three-fourths the required amount of water then add the proper
amount of this product. Complete filling the mix or spray tank with the balance of
water needed. Remove hose from tank immediately after filling to avoid

siphoning back into the carrier source. Mix well.

During mixing and application, foaming of the spray solution can occur. A
defoaming agent can be added to prevent excessive foaming. If application is
intended in or around crops, the defoaming agent must be approved for such

use.

Always determine compatibility of companion herbicides and tank additives prior
to addition to the spray tank. Determine compatibility by performing a jar test
using appropriate quantities of each material and water (see Tank Mixes).



For best results with backpack or other small tank applicators ensure thorough
mixing of herbicidal solution at filling and during the spray operation. For
sprayers without agitation, mix or shake regularly fo maintain suspension.
Without agitation, this product separates quickly out of the spray solution.

Boom Equipment

For best control or burndown of annual, biennial or perennial weeds using
conventional boom equipment, use the indicated rate of this product in 75 to 200
gallons of spray solution per acre as a broadcast spray. Use lower delivery rates
of 10 to 75 gallons per acre of spray solution when this product is used as a tank
mix synergist with other foliar products (see Tank Mixes). As the density of
weeds increase, increase spray gallonage within the indicated range.

Hand-Held and High-Volume Equipment

Use spray-to-wet applications of this product with knapsack and backpack
sprayers, pump-up pressure sprayers, handguns, handwands, and other hand-
held spray equipment and vehicle mounted high volume spray equipment. Apply
spray solutions of this product to foliage of vegetation to be controlled. For most
efficient use of spray mixture, spray all leaf surfaces uniformly and completely to
wetness, but not o the point of runoff.

Selective Placement Equipment

Direct the herbicide solution onto weeds using a shielded applicator which
employs a physical barrier to shield desirable vegetation from herbicide sprays.
When applying this product through a shielded or directed applicator, follow
spray volume instructions of the equipment or nozzle manufacturer.

Application Rates

Mix this product in the indicated proportions as listed below and deliver the spray
solution through boom, high volume, or hand-held equipment.

Stand Alone Use
Use the following percentage solutions (volume/volume) to deliver 75 to 200

gallons of the spray solution per acre through boom, hand-held or high volume
equipment.

e Use a 3-5% solution for control of annual weeds, mosses and cryptogams.
Use the lower rate in the rate range for young, succulent and actively growing
weeds and the higher rate for weeds greater than six inches in height or in the
flowering stage. Use higher rate for control of mosses, lichens, and other
cryptogams on structures and surfaces.

e Use a 5-7% solution for burndown of perennial herbaceous plant, weeds in a
later stage of growth and control of sucker growth. Use the highest rate for
perennial weeds at or beyond the flower stage or when the plants have
“hardened".



s Use a 7-10% solution when maximum vegetative burndown, edging, or foliar
trimming is desired.

Repeat application as required to maintain desirable level of weed control and to
control plants emerging from seed and underground parts,

Tank Mixes
Tank mixing this product with other pesticides must be governed by the most restrictive

label limitations and precautions. Do not exceed any label dosage rates, This product

must not be mixed with any product containing a label prohibition against such mixing.

Always predetermine the compatibility of labeled tank mixtures of this product
with other products in advance of application by mixing proportional quantities of
all products and water in a container and watching for adverse reactions. When
tank mixing, add formulations in the following sequence: (1) wettable powders,
(2) flowable liquids; (3) emulsifiable liquids; (4) Scythe herbicide; (5) water
soluble liguids; and (6) adjuvants.

This product is synergistic with certain postemergence herbicides. A mixture of
this product and glyphosate have shown enhanced speed of top kill and
improved control of numerous weed species and is protected under U.S. Patent

5,196,044.

See "Mixing and Application Instructions” section of this label for spray volume,
equipment and procedures for tank mixtures.

Scythe plus Glyphosate Herbicides: To enhance the activity of glyphosate-
containing herbicides such as Roundup, Redeo, Touchdown, Glyphomax® or
Glypro® herbicides, and accelerate burndown of target weeds, use the necessary
amount of this product to reach a final concentration of 1-3% spray solution plus
the labeled rate of the registered glyphosate product (see Rate Table). Lower
rates in the rate range will provide less visible burndown effect. When this
product is used as an additive and foliar burndown is not expected, mix the
necessary amount to reach a final concentration of 0.25-1% spray solution plus
the labeled rate of the glyphosate formulation. Adjust rates of both products
according to label rates for desired level of control, weeds to be controlled, and

conditions at application.

Scythe plus Other Foliar Herbicides: This product can enhance the activity of
postemergence herbicides such as Touchdown herbicide and all formulations
consisting of cyclohexanedione, sulfonylurea and imidazolinone herbicides when
used as a tank mix additive. Use the necessary amount of this product to reach
a final concentration of 1-3% spray solution plus the label rate of the companion




product (see Rate Table). Lower rates in the rate range will provide less visible
burndown effect. When this product is used as an enhancement additive and
foliar burndown is not expected, mix the necessary amount to reach a final
concentration of 0.25-1% spray solution plus the companion product. Adjust
rates of products according to label rates for desired level of control, weeds to be
controlled and conditions at application.

Scythe Plus Residual Herbicides: For burndown of vegetation followed by
residual control of weeds emerging from seed or underground parts, mix this
product with a labeled soil-active herbicide such as all formulations consisting of
sulfonylurea, imidazolinone, triazine, dinitroaniline and acylurea herbicides.
Follow the use instructions and application rates of the residual companion
product plus: (See "Stand Alone” rates)

e 3-5% for annual weeds and vegetation
e 5-7% for perennial herbaceous and late stage annuals
e 7-10% for maximum vegetation burndown

Rate Table
Desired Amount of Scythe for Following Percent
Volume Of Solution
Spray Solution (Volume/Volume)
{gallons) 1% 3% 5% 7% 10%
1 1-1/31 | 4floz | 6-2/3fl | 9-1/3fl | 13floz
0z 0z 0z
2.5 31/411 | 92131 1 pt 1.3/8 pt 2pt
0z 0z
5 6-2/31 | 1-1/4 pt 2 pt 1-1/2 pt 2qt
oz
7.5 92/3f | 13/41 | 11/2qt | 214 gt 3qt
oz 0z
10 13floz | 2-1/2 pt 2 qt 2-3/4 qt 1 gal
Use Methods

See the “Use Sites” section of this label to match the method of use with the crop
or use situation.

1. Vegetative Burndown: General control of weeds for seedbed or site
preparation, non-crop and around aquatic sites, Spot treatments may be
used in crop and pasture situations.

2. Directed and Shielded Sprays: Applications may be made in and around
desirable plants when contact of foliage and green bark is avoided.



3. Prior to Emergence of Plants from Seed, Perennial Rootstocks, Corms
and Bulbs: Ensure applications are made before new growth or crop
emerges from soil or damage will occur.

4. Dormant or Post Harvest Spray: For control of weeds growing in dormant
turf or fields after this commodity has been harvested. Partially green growth
will be killed or stunted.

5. Sucker Control, Pruning and Trimming: To burn back unwanted basal
sucker growth on woody trees and foliage growth on vines, and excessive
cane growth in brambles. Apply only to unwanted vegetative parts. Apply
before suckers become woody.

6. Harvest Aid and Desiccation: To remove leaves of plants prior to harvest
and/or burndown of weeds to facilitate harvest. Harvest aid and desiccation
uses include applications to root and tuber vegetables, bulb vegetables and
cotton only. Applications must be made no later than twenty-four hours prior
to harvest (pre-harvest interval = 24 hours).

7. Structural and Building Applications: Apply to unwanted vegetation in and
around buildings and structures. Application to walks, benches, walls, floors,
roofs, or cooling pads for the control of moss and certain algae. A temporary
residue or precipitate can result when used on some types of concrete,
masonry, brick or stone.

Use Sites

Care must be exercised to avoid contact of spray with foliage of desirable turfgrasses,

trees, shrubs, or other desirable vegetation since damage can result.

Rest results are obtained when applications are made to young succulent weeds
and when spray solutions cover all leaf surfaces. Mature, woody weeds are less
susceptible. Repeat applications as needed to give desirable levels of weed

control.

Select nozzles/pressure combinations that deliver large coarse droplets such as
solid cones or flat fans at low pressures, and avoid nozzle/pressure combinations
that generate fine particles or mist. If spraying areas adjacent to desirable
plants, use a shield to help prevent spray from contacting foliage of desirable
planis.

Reseeding or transplanting can occur in treated areas as soon as desirable levels of weed

control are obtained.

Crop Uses and Use Methods




Use Methods: See the corresponding numbers in the "Use Methods" section
under “General Information” for use descriptions and precautions.

Crop Group Crops Use
Methods
Root Tuber and Asparagus, artichoke, beet, carrot, ginger, 1234867
Perennial Vegetables | ginseng, horseradish, parsnip, potato,
radish, rutabaga, sweet potato, turnip and
yarn
T iarvest Aid and Desicocation uses are approved only
for roct and ubar vegatables in this crop group.
Bulb Vegetables Garlic, leek, onion, and shallot 1,23,6
Leafy Vegetables Celery, cilantro, cress, endive, fennel, 1,2
lettuce, parsley, rhubarb, spinach, Swiss
chard
Cole or Brassica Broceoli, brussels sprouts, cabbage, 1,23
Crops cauliflower, collards, kale, kohlrabi, greens
(mustard and turnip)
Legume Vegetable Beans (Phaseolus spp. such as: field 1,2,3
green, kidney, lima, mung, navy, pinto,
snap, and wax beans) (Vigna spp. such
as: black-eyed, Chinese longbean,
cowpea, and southern pea) peas (Pisum
spp. such as: garden, green, sugar, and
snow peas), lentil, and soybean
Fruiting Vegetables Eggplant, okra, pepper (bell, chili, sweet), 12,3
pimento, and tomato
Cucurbits and Melons | Cucumber, gourd, muskmelon, 1,2,3
cantaloupe, pumpkin, squash, and
watermelon
Citrus Grapefruit, kumquat, lemon, lime, orange, 1,2
tangerine, and tangelo
Pome Fruit Apple, crabapple, pear, and quince 1,2,5
Stone Fruit Apricot, cherry, nectarine, peach, plum 1,25
and prune
Small Fruit, Berries, Blackberry, blueberry, boysenberry, 1,2,3,5
and Grapes cranberry, currant, dewberry, grape (all
types), loganberry, olallieberry, raspberry,
and sirawberry
Nuts Almond, brazil nut, chesinut, filbert, 1,25
macadamia, pecan, pistachio, and walnut
Tropical and Other Avocado, banana, coconut, date, fig, 1,25
Fruit guava, kiwi, mango, olive, persimmaon,
papaya and pineapple
Field Crops and Barley, buckwheat, canola, corn (field, 12,387




Cereal Grains

popcorn, and sweet corn), cotton, cowpea,
millet, oat, peanut, rice, rye, safflower,
sorghum, sugarcane, sunflower, and
wheat

T Warvest Aid and Desicoation uses are approved only
for cotton within this crep group.

Forages and Pasture
Grasses (Forage or
Seed)

Alfalfa, clovers, trefoil, vetch, bromegrass,
fescue, bluegrass, lespedeza, ryegrass,
sudangrass, timothy, range grasses, and
crops grown for livestock feed

1,3.4

Herbs & Spices

Anise, basil, caraway, chive, cumin, curry,
dill, fennel, oregano, mints, rosemary,
sage, savory, sweet bay, tarragon, thyme
and wintergreen

1,234

Beverage and
Specialty Crops

Cocoa, coffee, hops, tea, tobacco, and
jojoba

1,25

Non-Crop Use Sites and Use Methods

Use Methods: See the corresponding numbers in the "Use Methods" section
under “General Information” for use descriptions and precautions.

Non-Crop Group

Non-Crop Use Sites

Methods

Turf, Flowers,
Bedding and
Landscape Plants

Turfgrass (maintenance, sod or seed
production), bedding plant, flowers, and
ornamentals

1,2,34,56

Trees and Shrubs

Christmas trees, forest and commercial
trees, landscape trees, nursery trees or
shrubs, and fiber farms

12,5

Greenhouse and
indoor Use

All crops, plants, and structures

1,237

Non-Crop, Industrial,
and Public Areas

Farmstead, homestead, fallow land,
storage areas, schools, paved areas,
rights-of-way (e.g., road, railroad, utilities),
parking lots, recreation areas (e.g., athletic
fields, campgrounds, golf courses,
playgrounds), walks, industrial sites (e.g.,
lumberyard, tank farms, buildings).

12,7

Structures, Buildings,
and Walkways

Bench, deck, equipment, floor, roof, wall,
walks, and evaporative cooling pads.

Dry Aquatic Sites, Dry
Drainage Sysiems

Applications must be made 72 hours prior
to reflooding of dry aquatic sites. Dry

1.7




and Around Aquatic ditches, dry canals, ditch banks, and for
Sites use above the water line or after
drawdown of agricultural irrigation water
and ditch systems, industrial ponds and
disposal systems, and impounded water
areas.

Terms and Conditions of Use
If terms of the following Warranty Disclaimer, Inherent Risks of Use, and
Limitation of Remedies are not acceptable, return unopened package at once to
the seller for a full refund of purchase price paid. Otherwise, use by the buyer or
any other user constitutes acceptance of the terms under Warranty Disclaimer,
Inherent Risks of Use and Limitations of Remedies.

Warranty Disclaimer
Dow AgroSciences warrants that this product conforms to the chemical
description on the label and is reasonably fit for the purposes stated on the label
when used in strict accordance with the directions, subject to the inherent risks
set forth below. Dow AgroSciences MAKES NO OTHER EXPRESS OR
IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS FOR A
PARTICULAR PURPOSE OR ANY OTHER EXPRESS OR IMPLIED

WARRANTY.

Inherent Risks of Use
It is impossible to eliminate ali risks associated with use of this product. Crop
injury, lack of performance, or other unintended consequences may result
because of such factors as use of the product contrary to the label instructions
(including adverse conditions noted on the label, such as unfavorable
temperatures, soil conditions, etc.), abnormal conditions (such as excessive
rainfall, drought, tornadoes, hurricanes), presence of other materials, the manner
of application, or other factors, all of which are beyond the control of Dow
AgroSciences or the seller. All such risks shall be assumed by the buyer.

Limitation of Remedies
The exclusive remedy for losses or damages resulting from the use of this
product (including claims based on contract, negligence, strict liability, or other
legal theories), shall be limited to, at Dow AgroSciences’ election, one of the
following:

1. Refund of purchase price paid by buyer or user for product bought, or
2. Replacement of amount of product used.

To the extent allowable by state law, Dow AgroSciences shall not be liable for
losses or damages resulting from handling or use of this product unless Dow
AgroSciences is promptly notified of such loss or damage in writing. In no case
shall Dow AgroSciences be liable for consequential or incidental damages or
losses.




The terms of the Warranty Disclaimer above and this Limitation of Remedies
cannot be varied by any written or verbal statements or agreements. No
employee or sales agent of Dow AgroSciences or the seller is authorized to vary
or exceed the terms of the Warranty Disclaimer or this Limitation of Remedies in

any manner.

Trademark of Dow AgroSciences LLC

® Rodeo is a registered trademark of Monsanto Company under license to Dow
AgroSciences LLC

EPA-accepted 09-21-2004
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Dow AgroSciences

INFORMATION MANAGEMENT CENTER/LIBRARY
SEARCH REPORT

DATE: March 18, 2005

TITLE: Reviews on Pelargonic Acid

REQUESTER: Robert Sibley

BOURCES: Ag and Biological Databases on STN

COMMENTS; A search was run to refrieve reviews on pelargonic acid, also called Scythe,
nonanoic acid, nonoic acid, pelargonate or 112-05-0,

PREPARED BY: Anne Gregg, 306 Bldg/C-2, Indianapolis

PHONE: +1 317-337-3518

TO REQUEST.

Books/Journal Articles/Patents/Translations;
By Phone - IMC at 317-337-3681
By Email - Send to "Dow AgroSciences GRIMC”
By Intranet - http:/crossrnd.el.dow.com/ime98/copyforma htm

DERBI Reports:
By Phone: - Derbi Operations at 317-337-4667
By Email - Send to "DERBI Operations”
By Intranet - hitp://crossrnd.el.dow .com/derbi98/derbi/request form.htm

COPYRIGHT
Copyright law governs the making of phofocopies or other reproductions of copyrighted
materials, including material and references retrieved from computer databases and other
network information sources, The retention of search results in an electronic format beyond the
guidelines permitted by the database owner, or sending electronic or paper copies of search results
to others, irrespective of where they are located, may be a violation of copyright law. Please
contact the Information Specialist who did the search if you require more information.
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-purpose of this study is To exami

rear SEFER _MEWMAREEY . e e 145179R1 %834 B, o

s gEerroiEEs 220 D

SEGRADATLION OF FaTTY ACIDS IN 1 awWX SOTL

vy Mazol and ¥W.W. Nijhelt

Tnrroduction

Fatty scids have thelr origia ia land asd =mariage animal
fats, vegetable seed oils aad organic syothesis {(Pryde, 1979} and
hold an essential part of our daily liviog.
ith the following three fatty acids that

fungicidal and cryptocydal acriviry and
4 form or as thelir potassium salts;

This study deals ¥
hsve shown herbicidal,
may be spplied in emuligifie

-

i qqnaneia {pclaxgcnic} acid - Cgﬁlaﬁz

2. dgcaaoic {:apric}:acid - GEQRZGQZ
3. dodécag§i¢ {(lauric} acid - 61232632
ny references related to the astural
idg auch as; Rothmar {1949}, who

ads of the scalp secrets a sobhom
contaising saturated:fatry acids of chein length Cg to Coo,
1ncl§d;ng}C§;-€1 gnd Cyo; Nicolaides. (1974) reporied ;hﬁz haman
skim icontaits fagty aciés from © 0 snd €12 To 63 ;s Li (19787}
fouad that lsuric acid occurs na%urally i fores% soils and is 3
wajor compouent of the soil lipids in wixed alder—conifer stands.
Coconnt, 8 CORBOD Eoodstuﬁf, contains high concentraticns of
1auric scid: snd significant smounts of capric acid; Weitkamp et
al. (1947) reported that satorated fatty acids, iascluding Cg Cyp
and G occur maturally in hamad hair. Pelargenic acid occafs ds

tir of pelargonium, (Redtenbacher 1B46), and 13 produced

an &%
comsmercially by erganic synthesis from oleic acid, {(Sprecher

1971Y.-

The 14terature shows ma
occurrence pf thess fatry sc
found thst the sebaceous gls

Decomposirion of fstty scids in the epvironment has been

studied extensively from espects such as physiochemical
éagradatidn,'(S:unpf 1965) and sicrobiological degradation cuder

seroblc or anmerobic conmditions, {Houncawi gt al. 1981, Breaids =zad
spller 1975, Hekherjee 1950).

‘Purther references list eicrobes, fungi and plact eszymes -3
devices for Lipid degradactiocn ia soils, (Helson and Tisdale 1973,
Tvler, Wolfe sud Rittenberg 1955, Lrause suod Leng 1965, Stern,
Ordml snd Halvorsen 1354, Wakaman, Tenny and Stevaens 1¢28). The
ne the degradstion of these

facry mcids after applicstion teo iawp soil.

.12
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Recovery
recoNe: L

For degradetion studies, seil. collected from helow lawn
rurf and sifred chrough 2 ar wirse sesh was ugsed with one portion
sterilized at 123°C &t 25 pat for 20 minutes. To moaitor
z=oisture coenditioens during the experiment, éry weilght

=ade at intervals over a 3 week period,
Recovery of fatty acids from soils was accomplished by leaching.
exrraction and G.L.C. anslvsis both from gnrrested and treated
with a knows amount of e farvy scid salt aixtare, bazed on

recommended application rates to & surface ares. For this
experiment, 40 gm of = 2¥ golution to 600 g= gsolil was selected.
4 to achieve wetlling and homogensous mixing

A salt mizture was use
and with the understanding that the galt mixture breaks dowa into
its equivaleat fatty acid complement.

Leaching

For the laaching procedure, 20 gm of soil sample was placed

er paper is a 100 =l Buchner fupnpel. [Usiag
200 ml of distilled water was weshed over the
placed 1o a 500 ml separatery funnel

} for extrection. Twe consecnbive amounts
azounts of 10 =l CﬁSOH and
then leached throughTand
y fumnel {centaining 100 =l

& s
on m course filt
vacuu®w suction,
scil and the leachate
(containing 10 al CHCL
of 10m}, CHCL. were fo%lowed by two

sizxed with thg s0il for 2 wminutes,
pisced into amother 280 pl geparator

distilled watexr) for extraction.

Exrraction

The contents of the separatory funpels wvere acidified wich
and after shsking left to separate. Any
cloudiness or smUlsion Ya¥ resoved by direct addition of 2-& ml
CH.0H to the CHCL, layer. The CACL. layer was drawn off snd Two
adgitiosal extracgieaa with 10 =1 CL. esch were performed. To
the copbined exTracts wis added 5 ml og 0.5% Cll-l {10=uudecanvic

acid) im CECLE, as sn interpsl stapdard.

¥echylation

Methylation of the sample sliquot was hvased on the method by

Hetcalfe (1966).

The CECL. wa# evaporated asd rhe ra#&éua crapaferred with
rhe ether

petrolecs cthgr o a 10 ml screw cap rial and
evaporated to drymess. ifrer addition of C.3 nL,BEEfCHBOE {1&4%)}

L. 3
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vial was tightly zealed and placed 1n boiling water for twe
minsutes. Upcn cocling 1 =1 of hexzue and 0.5 wl of distilled
warer were gdded. The vial contents were shakesn for 20 seconds
and cepirifuged. The top (hexane} laver was removed gnd used for

o s

LU aselrsis.

whe

G.L.C, Aneglysis

instrument: HP 588Q 4., Gas Chromatograph,
Parameters:
Oven Tempesrature Initial tise: { mia.

Inizial vsloe: 140°C
Final time: 2 min,
Fingl valoge: 180G*C
Progream rate: 20*C/min,
Column: 23 » OV1O01 EP capillery
Amount injected: 2 ul
1/50

Split ratio:

All szmples v¥ere rum in duplicate-with 3 runs per replicate
znd the results caliculated agaicst the iaterncasl stapdsrd ia
compariscn with a calibrstion standard.

¥egults and Discussion

Moisture tests indicated that the humidity of the soil
environments was kept ressonably comsteant (Table 1).

Table 1: Moisture asnslysis of soil environments.

Time Sawple ﬁunbc:l}

i 2 3 4
Start 13.7, 11.9 i9.1 18.0
Day 7 13.2*% 10.0 18,1 16.2
Dar 14 13.0 1¢.3 ~1B.6 16.3
Day 21 13.4 10.1 i8.1 1.0

1) 1. unsterilired soil, 2. sterilized socil, 3. unsterilized soil
+ 2% fatty acid salte, 4. upscerilizad soil + 2% farcy ecid

salts.
2} I moisture bassed on differentiel dry welight measureasent.

A

2 S
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The linearity of the procedure was deterzined for the
calibration standard and the fmrry acld salt sciuticn and found
to be very good. (Table 2 and Figs. 1 and 2). The precision faor
both the calibration stendard and the farry acid moisture was

™ A :

within + 3%, the accurscy was withis & Z&.

The datas given in Table 3 and Fig. 3 for rotal recovery of
£9, Cl0 and C12 -showed that the narural fatty acid comtent of

sterilized snd umsterilized scils was very low compared to the

for bhoth soils the

fatty mcid content of the treated solls.
maior portion of the applied fatty acids {(+ 60X) complexed with

the seil. Within 2 days the fatty acid content In the rreated,
vasterilized soil dresticslly decressed, and by day 10 the farvy
acid content had dropped to almost its original level. The fatty

acid content of the sterile soil remained High during this time,
degradatieon im the uassterilized scil

implying that the fatty acid
was of a biologicel nature. This coaclusion is supported by the
After 20 days the fatty acid

literature referraed to previcusly.
contest in the treated steril soil decreased es well and

indicated re-establishment of microbiological activity im thisg
The dara revealed that the non-complexed fatty acids, from
The

soil.

the water lesch, degraded faster than the couplexed ascids.
order of degradation appears To be G, Cyor followed by Ci5.
though the difference in rates vere very glight. =

Concliusion

 Prectically all of the fatcy acids spplied to natural soil
degraded within a periocd of 2 days aand this degradation appears

to be of & microbiclogical nature.
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OF CapPRIC AND PELARGONIC
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INTRODUCTION

This study deals wvith the following two fatty scids which possess

herhicidal properties:

[

Nonanoic (pelargenic) scid - CQ
£, H

Decanoic (capric) acid - C,

18

0

H
2 0

0
2z

These fatry acids occur naturally in the environment and vithin
food chains for aquatic and terrestrial organises (Berrie, 1979:
House, 1967: Nicolaides, 1974; Rothman, 1949; Weikamp, 1947}, .
Capric and pelargonic aclids are synthesized bioclogically and
obrained commercially by recovery from Lythaceae seed oil to
yield capric acid {Merck Index, 1976), and by ozonolysis of oleic
acid to yield pelargonic acid (Merck Index, 1976; Sprecher 1971}.
Degradation of fatty acids by physiochemical and microbiclogical
pathways are well documented (Berrie, 1979; Braids, 1975;
Guthrie, 1975; Stuwpf, 1965). Fungi, wmicrobes and plant enzymes
merabolize fatty acids in soil enviromments (Breids, 1975; Ivler,
1955; Krauvse, 1965; Lewis, 1967; Moucawi, 198l; Hukherjee, 1952;
Nelson, 1975: Stern, 1954; Walkinshaw, 1968; Waksman, 1928).

Materiasls and Methods

Recovery
For degradation studies, soil, collecred from below lawn turf (0O~
10 cm) and sifred through 2 mm wire mesh was used vith one

pH of the

portion sterilized at 125°C at 25 psi for 20 =minutes.
To menitor

lawn soil was 6.10 and is classified as sandy loam.
moisture conditions during the experiment, dry veight
determinations were made at intervals over a 3 veek period.
Recovery of farty acids from scils vas accomplished by leaching,
extracrion and G.L.C. analysis both from untreated and treated
with a known amount of fatty acid salt mixture, based on
recoomended application rates to a surface area. For this
experiment, 40 gm of a IZI1 solutiocn to 600 gm so0il wvas selected.

A salt mixture was used to achieve wetting and homogeneous mixing
and with the understanding that the salr mixture breaks down into

its equivalent fatfy acid complement.

Leaching

For the leaching procedure, 20 gm of soil sample vas placed on a
coarse filter paper in a 100 =l Buchoer funnel. Using vacuua
suction, 200 ml of distilled water was washed over the s0il and
the leachate placed in a 500 ml separatory funnel {containing 10
ml €HC13} for extractien. Two consective amounts of 10 ml {IH!:IL:i




were followed by 2 amounts of 10 =] CH,CH
for 7 minutes, then leachecd through and pi
funnel {containing 100 =] di

mi separatory
extracrion.

Extraction
he contents of che separ
drop conc. §7SG& and after
cloudiness of emulsion was removed by dire
CH.OH to the CHCl., layer. The CHCIl, layer
adgitionsi extracgions with 10 ml CECI
the combined extracts wvas esdded 5 =ml cg 0.
acid) in CHCl,, as an internal standard.

-

i

4

rory funnels ver
shaking left to

Herhylation

Methylstion of the sample aliquet was base
Metcalfe (1G666).

The CHCl., was evaporated and the residue ¢
petroleuf ether to a 10 ml screw cap vial
evaporated to dryness. After addition of
the vial was tightly sealed and placed in
Upon cooling 1 ml of hexane and

minutes.
The vial contents were

water were asdded.
and centrifuged.
GLC anmalysis.

G.L.C. Anmalvysis

Instrument: HP 5880 A. Gas Chromatograph.
Oven Temperature Inmitisl tize:
Initial Value:

Final Time:

Final Value:

Program Rate:

Column:

Amount Injected:

Splic Rario:

P
-

Parameters:

and mixed with the =p
a¢ed inlo anocther 25C
stilied warer) fur

e gcidified with one
separate. Any
cr sddition of 2-4 al

was dravwn off aad cwo

csach wvere performed. To

53 511.1 (10~undecanocic

d on the method by

ransferred with

and rhe ether

0.5 ml BF ICHSDH (14%)
boiling water for two
0.5 ]l of dispilled
shaken for 20 seconds

The top (hexane) layer was recoved and used for

d min.
160°C
2 min.
180°C
20°C/min.
25 m OV101 HP capillary
Z ul

1/50

All samples were run in duplicate with 3 runs per replicate and
the results calculsted against the internal standard in

comparison with a calibracion standard.

Resulreg and Discussion

Moisture tests indicated that the humidity of the soil

environments vas kept reasonably constant

{Table 13}.

»
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Sample Huumber 1)

Time
1 2z 3 4
Scart i3.7 11.6 16.1 18.¢C
Day 7 lB‘EqE 10.0 18.1 16.2
Day 14 13.0°7 10.3 18.6 16.3
Day 21 134 10.1 16.1 16.0
1) 1. unsterilized soil, 2. sterilized soil, 3. unsterilized soil
+ 2% fatty acid sslts, 4. unsrerilized soil + 21 fatty acid
salts.
2) I moisture based on differenrial dry wveight measurement.

The linearity of the procedure was determined for the calibratien
standard and farty acid salt solution and found to be very good
(Table 2, Figures 1 and 2). The precision for beth calibracion
standard and fatty acid moisture was withia = 3%, accuracy within

- -
= 2%,

4
=,

Data presented in Table 3 and figure 3 and showing the
recovery of C, and C fatty acids, illustrates the fatty acid
content of the treated soils to be much greater initially than
untreated soils.

Tn soils not treated with fatcy acids (both sterilized and non-
sterilized) quantitative low values of capric and pelargonic
acids were observed {(Table 3, Figure 4). Comparing the gquantity
of fatty acid recovered from the water leach te that of the
chloroform (CHC1,) leach, we can measure the capacity of the
fatty acid teo hiRd with soil particles {Table 3¥. In
unsterilized soil, an average of 100X C, and 76.82 €0
complexed with soil particles and was extracted by the ¢
leach. Similar conditions vere observed in sterilized so
100% C, and 92.3I C,, acid complexing vith soil particles.
illustfates the affinity between natural farty acids and seil

particles previcusly reported by others {Loos, 1958).

acid had
hloroform
il with
This

Soils treated with C. and C.. fatty scids also displayed binding
soil, initially 3.7% C, and

te soil particles. n unsterilized
10.12 ¢ had bound to the soil but increased to 50.0% for both
hours the bound fraction of

fatty acids within 24 hours. At 48
fatty acid was 33.1%1 for C, and 37.61 for C}q but the fatcy

acids had degraded in this time periocd to 3047 (Cg) and 6.4%

... /6




i found in sofil 0CCur wirhie

QK}OJ ol the:r arig;nal levels, The sterilized soil 1giti£;3y
bound Z.2a L. andéd I5.455 O A scids., ihese values remgined

r o f b Y 1 a 2w e
constant for 10 days averaging 12.11 C, and ZI2.3X “yp Fecovery in
the chioroform leach. After davy 10 thé bound fractidn increzssed
re 68.%a Cq and 82.25 C,,., although by day 20 only a2 small z2mount
of the fatfy acids were detected (Table 3.

Degradation of the fatry acids can be observed in figure 3 and 4.

Untreszed scils had veryv small gquantities of the farry acids
naturally present but no degradation trend was observed, possibly
due £o the low magnitude and variation betwveen samples

{Figure 4).

Treated soils showed a strong trend towards degradation
(Figure 2). Initial levels of capric and pelargonic acid
decreased 93.6% and 96.81 respectively in unsterilized soil
within 2 days. By day 20 oanly a trace of capric acid was
detected (0.3Z2) and none of the pelargonic acid vas found.
proncunced lag rime in degradation was observed in sterilized

ten days after tfreatment, the zcids had
17.5% for pelargonic acid. Froa day
of farcty acids in sterilized soils,

toral degradation of capric acid and

98.4%7 total degradation of pelargonic acid. This lag time in
degradation for sterilized soil suggests re-colonization by
micro-organisms that metabolize fatty acids (Bartha, 1963).

i
[

soil., In these soils,
degraded 4.1% for capric and
10 o day 20 the degradation
proceeded rapidly with 96.43%

roceed more
re

The degradation of pelargonic acid is shown to p
if£ ace in rates

rapidly than capric acid (Fig. 3}, although diffe
is slighzo.

Canclusion

Capric and pelargonic fatty acids were found to occur naturally
in low concentrations in 2 typical sandy leam lawn soil. In th
environment, 3 large percentage of applied capric and pelargonic
acids complex with soil particles (1001 for C9, 76.81 for C10),
as also described by Tarjan (1956) and Loos (1958). Degradation
of capric and pelargonic acid proceeds very rapidly (within
days) in serobic conditions with B-oxidatien being the principal
pathway of merabolism (Braids, 1975; Walkinshav, 1968). The
slighely faster degradation rate of pelargonic acid suggests Che
less complexed acid molecule to be metabolized easier than capric

2

acid by micro-organisas.

Effects of leaching, adsorption and desorption by capric and
pelargonic acid in 3 soil environment wvould be very minimal due
to strong acid-soil particle interaction and acid binding te the
upper portion of the s0il (Loos, 1958). The effects of acid
dissipation in the soil wvould be negligable due 2o acid-soil
affinity and rapid total degradation of carric and pelargonic
acids. Persistence of these two fatty acids ian the environment
-i§: nog. ot corcern since biclogical degrazdation to normal Jevels

rues Anve
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THE USE OF PELARGONIC ACID AS A WEED MANAGEMENT TOOL

Steven Savage and Paul Zomer
Mycogen Corporation, San Diego, California

In 1995, the Mycogen Corporation introduced Scythe®, a burn-down
herbicide containing 80% of the active ingredient, pelargonic acid. Pelargonic
acid is a naturally occurring, saturated, nine-carbon fatty acid (C8:0). Palargonic
acid occurs widely in nature in products such as goat's milk, apples and grapes.
Commercially it is produced by the ozonolysis of oleic acid (C18:1) from beef

tallow.

Pelargonic acid has very low mammalian toxicity (oral, inhalation), is not
mutagenic, teratogenic of sensitizing. It can cause eye and skin irritation and
thus the formulated product carries a WARNING signal word {Category . It

has a benign environmental profile.

As a herbicide, pelargonic acid causes extremely rapid and non-selective
burn-down of green tissues. The rate of kill is related to temperature, but under
all but the coolest conditions the treated plants begin to exhibit damage within
1580 minutes and begin to collapse within 1-3 hours of the application.
Pelargonic acid is not systemic and is not translocated through woody tissues.

It is also active against mosses and other cryptograms. Pelargonic acid has no
soil activity, As with most burn-down herbicides, pelargonic acid does not
prevent re-growth from protected buds or basal meristems. Many annual
herbaceous weeds can be killed completely while larger weeds, grasses and
woody plants may re-grow.

There are many practical applications of the rapid burmn-down activity of
pelargonic acid. It can be used for spot weeding, edging, fining, turf renewal,
chemical pruning and suckering. It is particularly useful as a directed spray for
killing annual weeds in container-grown woody omamentals, under greenhouse
benches and in other places where systemic herbicides can cause unwanted
damage. If the spray of pelargonic acid does come in contact with some desired
plants, the damage is strictly limited to those leaves which are actually sprayed,
Pelargonic acid should be applied in at least 75 gallons/acre of total spray
volume as activity declines at lower gallonages.

Evidence from Pa; NMR studies suggests that the mode of action of
pelargonic acid is not hased on direct damage to cell membranes. Pelargonic
acid moves through the cuticle and cell membranes and lowers the internal pH of
the plant cells. Over the next several minutes the pools of cellular ATP and
Glucose-6-phosphate decline.  Only later is there evidence of membrane
dysfunction which eventually leads to cell leakage, collapse and desiccation of
the tissue. This chain of cellular events appears to allow pelargonic acid to
synergize the activity of certain systemic herbicides such as glyphosate.

46




in general, bum-down herbicides are antagenistic to the activity of systemic
herbicides, but in a tank mix pelargonic acid has been shown to allow greater
and more rapid uptake of glyphosate without interfering with translocation. This
type of synergy is completely distinct from the enhancement seen with various
surfactants used as adjuvants or formulation components for giyphosate. By
using high volume applications of a tank mix it is possible to combine the rapid
kill of pelargonic acid with the systemic action of glyphosate. At low application
volumes {e.g. 20-30 GPA), pelargonic acid still enhances glyphosate uptake and
improves its overall performance, but there is no immediate burn of the treated

foliage.

-Scythe herbicide was registered for non-crop use in 1895 and a crop
registration is expected in 1996. This commercial formulation of pelargonic acid
has a wide range of weed control applications both as a contact, non-selective
agent and as a tank mixing partner with systemic herbicides such as giyphosate.
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SUMMARY

Pelargonic acid is present in many plants. it is used as an herbicide o
prevent growth of weeds both indoors and outdoors, and as a blossom
thinner for apple and pear trees. The U.S. Food and Drug Administration
(FEAY has approved this substance for use in food. No risks to humans
or the environment are expecied when pesticide products containing
pelargonic acld are used according to the label directions.

Issued: 4/00
I DESCRIPTION OF THE ACTIVE INGREDIENT

Pelargonic acid is a chemical substance that is found in almost all species of
animals and pfaﬂis Hecause it confalns nine carbon aloms, tis also called
nonancic acid. itis found at low levels in many m‘ the common foods we eat, it is
readily broken down in the environment.

il UBE SITES, TARGET PESTS, AND APPLICATION METHODS

Pelargonic acid has two distinct uses reiated to plants: weed killer and blossom
thinner. [Note: The substance can also be used as a sanitizer, a use not addressed
ir1 this Fact Sheetl.]

Weed killer Growers spray pelargonic acid on food crops and other
crops to protect them against weeds. For food crops, pelargenic acid
is ailowed to be applied from planting time until 24 hours befors
narvest The pre-harvest restriction assures that litfle or no residue
remaing on the food. The chemical also controls weeds af siles such
as schoois, goif courses, walkways, greenhouses, and various indeor
sHes.

Biossom thinner Growers use pelargonic acid te thin biossoms. a
procedurs that increases the qualily and yield of apples and other fruit
trees. Thinning the biossoms aiiows the frees I produce fruit every
year instead of every other year,

ill, ASSESSING RISKS TO HUMAN HEALTH

Pelargonic acid ocours naturally in many plants, inciuding food plants, so most
peopie are regularly exposed to small amounis of this chemical. The use of
pelargonic acid as an herbicide or biossom thinner on food ¢rops is not expected {0
increase human exposure or risk, Furthermore, tests indicate that ingesting or
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inhaling pelargonic acid in small amounts has no Known 1oxXic effects, Pelargonic
acid i 2 skin and eve irritant, and product labels describe precautions that users
should follow to prevent the products from getting in their eyes or on their skin.

V. ASSESSING RISKS TO THE ENVIRONMENT

Pelargonic acid is not expected io have adverse effects on non-target OIGansms or
the anvironment. Toxicity tests on non-target organisms, such as birds, fish, and
noneybees. revealed little or no toxicity. The chemical decomposes rapidly in both
iand and water environmenis, so it does not accumulate. Because pelargonic acid
is an herbicide, it could harm non-target piants if pesticide spray dnifted beyond the
intended target area. Users are required to minimize drift by using large spray
droplets and taking other precautions.

V. REGULATORY INFORMATION

In 1692, EPA registerad (licensed for sale) the first pesticide products centaining .
pelargonic acid. As of November 1889, four pesticide products registered as weed
killers or blossom thinners contained this active ingredient.

The Food and Drug Administration (FDA) has approved pelargonic acid as a foo
additive, and as an ingredient in solutions used commercially fo peel fruits and
vegetables. These approvals indicate that RDA considers it safe for humans 1o sat
food containing small amounts of pelargonic acid, ;

yi, PRODUCER INFORMATION

Enforcer Products Inc,
PG Box 1080
Cartersville, GA 30120

Mycogen Corporation
5501 Gberdin Drive
San Diego, CA 82121

West Agro, inc
501 Sante Fe
Kansas Cily, MO 64105

Vil. FOR FURTHER INFORMATION, CONTACT:

Brian Steinwand

Biopesticides and Pollution Prevention Division (7511C)
(ffice of Pesticide Programs

Environmental Protection Agency

1200 Pennsylvania Avenue, NW

Washinglon, DL.C. 20460

Phone: 703-308-7973 (or 308-8712)

Fax: 703-308-7026

a-reail steinwand. brisn@ena. ooy

DISCLAIMER: The information in this Biopasticide Fact Sheet is a summary oniy.
Consuit the person listed above or the Biopesticides Web Site for more information.
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Tex-R Ceodiscs® are fabric disks that have
been treated with Spin Out™ and work the
same as the disks mentioned above. They
prevent weed growth by excluding light and
pruning the roots of weed seeds tha‘c are blown
onto the fabric. They provide effective weed
control for up to three vears and can be moved
from pot to pot. For distributors, contact Texel
USA (22).

Professor Bonnie Appleton at Virginia Tech
recently conducted research using Geodises on
container-grown willow oaks {_J} The
Geodiscs suppre'ased all weeds completely.
Trees grown in the pots with Geodiscs had
mw‘wer top dry weights and root dry weights
Ehan both those grown without any form of
weed control and those sprayed with a
conventional herbicide.

Bicherbirides

A recently introduced organic weed control is
corn gluten meal XACG\'{}, a byv-product of cormn
syrup processing. CGM is a pre-emergent
herbicide, applied in early spring. It works
best when applied to the top ¥ inch of soil. It
has no carry-over into the second year of
growth, so it must be wggpiied every vear. CGM
contains 10% nitrogen and acts as a slow-
release fertilizer for the crop. CGM has been
patented and is currently being sold as a
herbicide (see the Suppliers section for
sources), but treating a large area can be quite
expensive. Wheat gluten meal has many of the
same effects as CGM, but it has not been
patented and so may be more affordable.

More recent research has revealed that corn
gluten hydrosylate (CGH), which is made from
corn gluten meal, is more effective than corn
gluten meal for controlling weeds (24) and
could be applied at less than half the rate for
effective weed control. owa State Univer-

sity — patent holder of corn gluten meal as a
natural herbicide — maintains a web list of
licensed suppliers for this product {see
Resources: Suppliers).

There are some new environmentally friendly
contact herbicides that break down quickly

@

and provide options for weed control in
container nurseries around lrrigafion risers
and perimeter areas, as well as for general
use in feld nursery production. One class of
products — Weed Era